SUMMARY A distinctive angiographic appearance is described in two patients who had uncorrected levotransposition of the great vessels. Although levotransposition with inversion of the ventricles usually results in physiologically corrected transposition, in these patients the anatomy was arranged in such a way as to result in an uncorrected transposition. The following elements were responsible for this physiological condition: normal atrial C THE ADVENT of sophisticated operative procedures for correction of various forms of transposition of the great vessels requires precise delineation of the intracardiac anatomy. With dextro-transposition of the great arteries and situs solitus, the pulmonary and systemic circuits are usually arranged in parallel and the transposition is physiologically uncorrected. On the other hand, levo-transposition is usually accompanied by ventricular inversion placing the circuits in series and thus the transposition is physiologically corrected.1-4 In the latter anomaly, the mitral valve and left ventricle are right sided and connected physiologically and anatomically with the right atrium.1-4 The ventricular septum usually lies in the sagittal plane."
situs, inverted ventricles with "criss-cross" atrioventricular flow, levo-transposed great arteries. In addition, the morphological right ventricle was hypoplastic, left sided and superior to the left ventricle and the ventricular septum was horizontal in position. The two ventricles were connected via a large ventricular septal defect. The importance of accurate, detailed, preoperative angiographic demonstration of the anatomic situation is stressed.
Case I A 14-year-old girl with cyanotic congenital heart disease was admitted to Stanford University Hospital in August 1974. A heart murmur was initially detected at age 3 months. Although moderately cyanotic she had no cyanotic spells, had normal developmental milestones, and did relatively well with near normal exercise tolerance throughout childhood. Cardiac catheterization was performed at age 7 years and demonstrated transposition of the great vessels. In the few months prior to the current catheterization, the patient noted increasing fatigue and a reduction in exercise tolerance.
Physical examination revealed a slender girl with moderate cyanosis and digital clubbing. The Physical examination revealed a cyanotic child with height and weight below the third percentile. Palpation revealed a right ventricular impulse and a faint systolic thrill along the left sternal edge. The first heart sound was normal, the second single and there was a grade 4/6 long ejection systolic murmur widely transmitted but maximal at the left sternal edge. Apart from a pectus excavatum and a thoracotomy scar, the remainder of the physical examination was unremarkable. The electrocardiogram revealed sinus rhythm with periods of junctional rhythm and atrioventricular dissociation. There was right axis deviation Cardiac catheterization demonstrated systemic pressures in both ventricles and the aorta. Total pulmonary flow was calculated at 3.9 L/min/m2 and systemic flow at 6.4 . 6 ) and the ascending aorta ( fig. 4, right) . The small anatomic right ventricle was oriented horizontally, above, anterior and to the left of the anatomic left ventricle (fig. 5 ). Tricuspid regurgitation during the right ventricular injection showed that the right ventricle was in continuity with the right atrium, which was in the solitus position ( fig. 5 ). The aorta, situated anterior and to the left of the pulmonary artery, arose from the anatomic right ventricle (figs. 5, 6); the aortic valve was located above the level of the pulmonary valve. Left ventricular injection demonstrated a normal sized anatomical left ventricle lying inferior and to the right of the ventricular septum which was nearly horizontal in position ( fig. 6) . A large ventricular septal defect was present. There was a double conus (figs. 5, left, 6, right) with discontinuity between the two atrioventricular valves and both of the semilunar valves. During the levophase, continuity between left atrium and left ventricle was established and blood flow was from left atrium to left ventricle. The infundibulum below the pulmonary valve was short and narrow and there was severe valvular pulmonary stenosis ( fig. 6, right) . The coronary arterial anatomy was the characteristic type associated with ventricular inversion; the left anterior descending coronary artery arose from the right coronary artery and tended to follow a horizontal course, conforming to the peculiar position of the ventricular septum ( fig. 4,  right) .
Discussion
The current cases are examples of an unusual variant of the transposition complex. The anatomic relationships in each case consisted of levo-transposition of the great vessels and inversion of the ventricles. However, since the inverted right ventricle maintained connection with the right atrium and the left ventricle maintained its connection to the left atrium, the pulmonary and systemic circulations were in parallel and thus the transpositions were physiologically uncorrected. This association of inversion of the ventricles with a physiologically uncorrected transposition is very rare in- deed. To the best of our knowledge the angiocardiographic demonstration of the anatomy of such a case has not been previously described in detail.
Angiography demonstrated levo-transposed great vessels with the aorta arising from a small morphologic right ventricle. The ventricular septum was oriented in almost a horizontal plane and thus the right ventricle tended to be positioned superiorly and the larger left ventricle inferiorly. The position of the great vessels and ventricles in these two cases is identical to a single case reported by Kinsley et al. 5 However, this latter case was physiologically corrected since the left atrium was in continuity with the inverted right ventricle. In both of our cases the right atrium was in normal situs and was anatomically in continuity with the right ventricle via a small tricuspid valve. Similarly, the left atrium occupied a normal position and was physiologically and anatomically in continuity with the left ventricle through the mitral valve. These relationships of the atria and ventricles resulted in apparent crossing of the inflow portions of each ventricle in the frontal angiocardiogram ( fig. 7 ). This type of relationship has previously been termed "criss-cross ventricles."6 The description of the anatomic specimen in one of the cases reported by Anderson et al.6 bears a close resemblance to the current cases. Similarly, Van Praagh7 has described a heart with transposition of the great vessels in which the atria were in solitus position and the ventricles inverted; as in the current cases, the left-sided anatomic right ventricle received right atrial blood.
In both of the present cases the right ventricles were diminutive, but distinct sinus and infundibular portions were demonstrated. There are similarities in the angiocardiographic appearance of the present cases with several cases recently described of common ventricle with a subaortic infundibular chamber.8 However, the two cases we have described may be separated from the spectrum of common ventricle by the presence of distinct, although diminutive inflow and infundibular portions in the right ventricle ( fig. 5 ).
Case 1, by virtue of a large ventricular septal defect which permitted optimal intracardiac mixing of the systemic and pulmonary circulations, remained minimally symptomatic into adolescence. On the other hand, Case 2 possessed a similar type of ventricular septal defect but was profoundly hypoxemic in the immediate neonatal period. This was a consequence of severe subvalvular and valvular pulmonic stenosis.
The coronary arterial pattern in the current cases was that Precise definition of the intracardiac and coronary arterial anatomy is essential in considering the feasibility of and planning the method for total correction of these complicated defects. 6 The major limiting factor to successful total correction, particularly in Case 2, is the small size of the anatomic right ventricle.
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